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This paper presents ultrasonic imaging using a multi-frequency MUSIC (MUltiple SIgnal
Classification) method, which has been proposed recently. In conventional researches, it
is pointed out that a single-frequency MUSIC method is sensitive to phase errors and
does not provide robust results. In contrast to the single-frequency MUSIC method, a
correlation matrix of multi-frequency MUSIC method includes many frequency compo-
nents. Therefore, performance for measured data is compared between the single- and
multi-frequency MUSIC methods. Through imaging results from acoustic measurement
via a linear array probe, it is demonstrated that the multi-frequency MUSIC method
provides robust results compared to the single-frequency MUSIC method.
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Fig.1 Model of ultrasonic measurement using linear array
probe.
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Fig.3 Linear array probe.
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Fig. 4 (a) Front view and (b) side view of experimental

instruments. (c) indicates size of scatterers.
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Fig. 5 Arrangement of array probe and scatterers for (a)

case 1 and (b) case 2.
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Fig. 6 Example of waveform for case 1. (a), (b), and (c)
indicate total wave, scattered wave, and Fourier spectrum of

scattered wave, respectively.
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Fig. 7 Imaging results for (a) case 1 by single-frequency
MUSIC method, (b) case 1 by multi-frequency MUSIC
method, (c) case 2 by single-frequency MUSIC method, and
(d) case 2 by multi-frequency MUSIC method.
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Fig.8 Imaging results by single-frequency MUSIC method
when (a) 0.5MHz, (b) 1.0MHz, (c¢) 2.0MHz, and (d) 5.0MHz
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Fig.9 Imaging results by multi-frequency MUSIC method
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when frequency components upto (a) 0.5MHz, (b) 1.0MHz,
(c) 2.0MHz, and (d) 5.0MHz are used.
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